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APPARATUS AND METHOD FOR RELEASING A FILTER 
FROM A FILTER CAP OF A FILTER ASSEMBLY 

f * - 

5 BACKGROUND 

The present invention relates to filters for filtering fluids in a work 
apparatus such as an internal combustion engine, and more particularly to an 
apparatus and method for releasing an filter assembly from a filter cap of a filter 
assembly. 

10 Certain fluid filtering assemblies include a replaceable filter element 

that is housed within a housing that is secured to an internal combustion engine. 
Typically,, a bottom portion of the housing is secured to, or integral with, the engine 
block. A top portion of the housing, or filter cap, is detachable from the bottom 
portion of the housing to allow the filter element to be replaced when it has met its 
15 useful service life. 

One problem associated with the -replacement of the filter element is 
the removal of the filter element from the filter cap. For example, it is often necessary 
to forcibly remove the filter element from the filter cap. Such forcible removal may 
be performed by hand or by a potentially destructive manner such as by the use of a 
20 screwdriver or pair of pliers. Moreover, in certain cases where the filter element 
cannot be readily removed from the filter cap, both the filter element and the cap are 
discarded thereby frustrating certain, of the advantages relating to the . use of an 
environmental filter (e.g., the reusability of the filter cap). 

Such difficulty in the removal of the filter element also leads to other 
25 complications. For example, difficulty in the removal of the filter element tends to 
cause undesirable fluid dispersion (e.g., oil spillage) during the removal process 
thereby necessitating cleanup of the work area. 

SUMMARY 

30 In accordance with one aspect of the present disclosure, there is 

provided a filter assembly having a housing with a fluid filter positioned therein. The 
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IJlter assembly, includes an ejection mechanism for ejecting the fluid filter from the 
housing. 

In a more specific illustrative embodiment, there is provided an oil 
filtering apparatus. The filtering apparatus includes a filter cap having a filter 
5 chamber defined therein. The filter cap includes a side wall having an opening 
defined therein. An oil filter is positioned in the filter chamber. An actuator is 
movably secured to the filter cap. A portion of the actuator extends through the 
opening into the filter chamber. In a specific implementation of this illustrative 
embodiment, the actuator is embodied as a spring-loaded detent button which is 
10 secured to the filter cap. When the detent button is depressed by a user, the end of the 
detent button positioned in the filter chamber contacts a center tube associated with 
the oil filter thereby ejecting or otherwise urging the center tube (and hence the filter 
element secured thereto) out of the filter cap. 

In another specific exemplary embodiment, there is provided a center 
15 tube for use with an oil filter cap which has a detent button operable to release the 
center tube from the filter cap. The center tube includes a tube body having a number 
of orifices defined therein. A first end of a post is secured to the tube body. The 
other end of the post is configured to be contacted by the detent button. In a specific 
implementation of this exemplary embodiment, the post has a spheroid-shaped 
20 member defined therein. The spheroid-shaped member is configured to be contacted 
by the detent button when the detent button is depressed by a user. ' 

In regard to another exemplary embodiment, there is provided a 
method of removing an oil filter from a filter cap. The method includes the step of 
moving an actuator which extends through a side wall of the filter cap so as to exert 
25 an ejection force on the oil filter. The method also includes the step of moving the oil 
filter relative to the side wall in response to the ejection force being exerted on the oil 
filter. 

In another exemplary embodiment, there is provided, a * filtering 
apparatus. The filtering apparatus includes a filter cap having a filter chamber defined 
30 therein and a fluid filter positioned in the filter chamber. An actuator is movably 
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secured to the filter cap. The actuator is operable to eject the fluid filter from the filter 
chamber. 

The above and other features of the present disclosure will become 
apparent from the following description and the attached drawings.. 

5 

* BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying 
figures in which: 

FIG. 1 is a diagrammatic view of a fluid filter assembly; 
10 FIG. 2 is a side elevational view of an internal combustion engine 

which has an oil filter assembly secured to an engine block thereof; 

FIG. 3 is an exploded perspective view -of the oil filter assembly of 

FIG. 2; 

FIG. 4 is perspective view of the filter cap of the oil filter assembly of 
15 FIGS. 2 and 3; and- 

FIG. 5 is a cross sectional view taken along the line 5-5 of FIG. 2, as 
viewed in the direction of the arrows, note that the spheroid-shaped member of the 
center tube is not shown in cross section for clarity of description. 

20 DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to FIG, 1, there is shown a filter assembly 110.- The 

filter assembly 110 includes a housing 112 having a fluid filter 1 14 positioned therein. 

The fluid filter 114 may be any type of filter for filtering or otherwise removing 

particles and debris from fluids. For example, the filter assembly 110 may be 
25 embodied as a fuel filter assembly, hydraulic filter assembly, air filter assembly, 

coolant filter assembly, or oil filter assembly. 

The filter assembly 110 includes a filter ejection mechanism 116 for 

ejecting the fluid filter 114 from the housing 1 12. The filter ejection mechanism 116 

may be embodied as an actuator 118 which extends through the housing 112 such 
30 that, upon actuation thereof by a user, the actuator 118 causes the fluid filter 1 14 to be 

ejected or otherwise removed from the housing 112. 
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Referring now to FIG. 2, there is shown an exemplary embodiment of 
the filter assembly 110, namely an oil filter assembly 10. The oil filter assembly 10 is 
secured to an engine block 12 of an internal combustion engine 16. A number of lag 
bolts 14 are utilized to secure the oil filter assembly 10 to the engine block 12. 
5 As shown in FIG. 3, the oil filter assembly 10 includes a housing 18, 

an oil filter 20, and a filter cap 22. In the illustrative embodiment described herein, 
the oil filter 20 includes a center tube 24 and a filter element 26. However, it should 
be appreciated that other embodiments of- the oil filter 20 may be utilized' in the 
present invention. For example, a filter having a consolidated tube and filter element 
10 design may also be utilized in the present invention. 

The oil filter 20 is positionable within a portion of the filter cap 22. 
Specifically, as shown in FIG. 5, the oil filter 20 may be releasably secured within a 
filter chamber 28 defined in the filter cap 22. To do so, as shown in FIGS. 3 and 5, 
the filter element 26 is first positioned around the center tube 24. Specifically, the 
15 filter element 26 is formed to include a tube-receiving channel 32 into which a tube 
body 34 of the center tube 24 is received. As described below in greater detail, the 
center tube 24 is releasably secured to the filter cap 22. With the oil filter 20- secured 
thereto, the filter cap 22 may then be screwed onto the housing 18. In such an 
arrangement, the oil filter 20 is sealingly housed within the area defined by the filter 
20 chamber 28 and a second filter chamber 30 defined in the housing 18. 

When the filter cap 22 (with the oil filter 20 secured thereto) is secured 
to the housing 18 in such a manner, engine oil is advanced through the oil filter 20 
during operation of the internal combustion engine 16. Specifically, oil is advanced 
from the oil pan (not shown) of the engine 16 and into the filter chamber 30 of the 
25 housing 18 through an inlet port (not shown) defined in the housing 18. Thereafter, 
the engine oil surrounds the oil filter 20 and is directed radially inward through a filter 
medium 36 of the filter element 26 in a direction toward the center tube 24. Such 
advancement of the oil through the filter medium 36 of the filter element 26 removes 
contaminants and other impurities from the oil. 
30 After the oil has been advanced through the filter mediupi 36, the oil 

flows through a number of orifices 38 .defined in the tube body 34 of the center tube 
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24 and into a central passageway 40 of the center tube 24. Once inside the central 
passageway 40, the oil is advanced through an outlet port (not shown) of the housing 
18 and is thereafter routed back to the engine 16. As shown in FIG. 5, a filter seal 42 
may be. utilized to seal the oil filter 20 to the housing 18 thereby preventing oil which 
5 has not been advanced through the filter medium 36 of the filter element 26 from 
being advanced back to the engine 16. Hence, as described, engine oil pumped 
through the oil filter assembly 1 0 is. effectively cleaned during operation of the engine 
16. 

As shown in FIGS. 3 and 5, the filter cap 22 has a filter ejection 
10 mechanism 44 associated therewith. In an exemplary embodiment, the filter ejection 
mechanism 44 is embodied as an actuator 46 which extends through an opening 48 
defined in a side wall 50 into the filter chamber 28 of the filter cap 22. As will be 
described below in greater detail, the actuator 46 is positionable between an actuated 
position in which the actuator 46 causes ejection or otherwise allows for release of the 
15 oil filter 20 from the filter cap 22 and a non-actuated position in which the actuator 46 
does not facilitate removal of the oil filter 20 from the filter cap 22. The actuator 46 
may be embodied as any number of different mechanisms which may be utilized to 
exert a force on the oil filter 20 positioned in the filter chamber 28. 

In a specific implementation of this exemplary embodiment, the 
20 actuator 46 is embodied as a spring-loaded detent button 52. As shown in FIG. 5, one 
end portion 54 of the detent button 52 is positioned in the filter chamber 28, whereas 
the other end portion 56 of the detent button 52 extends out of the opening 48 and is 
positioned outside of the filter chamber 28. As also shown in FIG. 5, a seal such as an 
O-ring 64 may be utilized to seal the detent button 52 to the filter cap 22 thereby 
25 preventing oil from leaking through the opening 48. A biasing spring 58 may be 
utilized to maintain the detent button 52 in its non-actuated position. In particular, the 
biasing spring 58 exerts a bias on the detent button 52 so as to urge the detent button 
52 in a direction away from the oil filter 20 (i.e., in the general direction of arrow 60 
of FIG. 5). However, when a user depresses the detent button 52 (i.e., exerts a force 
30 on the end portion 56 of the detent button 52 in the general direction of arrow 62 of 
FIG. 5), the bias of the spring 58 is overcome and the detent button 52 is urged in a 
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direction toward the oil filter 20 (i.e., in the general direction of arrow 62 of FIG. 5). 
. As will be described below, such movement of the detent button 52 positions the 
detent button 52 in its actuated position thereby causing ejection or otherwise 
allowing for removal of the oil filter 20 from the filter chamber 28 of the filter cap 22. 
5 It should be appreciated that when positioned in its non-actuated 

position (as depicted in FIG. 5), the detent button 52 may be physically spaced apart 
from the oil filter 20. In such a case, the detent button 52 does not contact the oil 
filter 20 until the detent button 52 is moved into contact with the oil filter 20 by 
depression thereof by the user. Alternatively, the detent button 52 may physically 
10 contact the pil filter 20 when the button 52 is positioned in its non-actuated position. 
In such a configuration, the spring bias exerted on the detent button 52 by the spring 
58 does not eject the oil filter '20 from the filter cap 22 prior to external actuation of 
the detent button 52 by a user. 

The detent button 52 may be configured to exert force on any 
15 component or feature associated with the oil filter 20 in order to release the filter 20 
from the filter chamber 28. For example, the detent button may be configured to exert 
force on the center tube 24 (in the case in which both the center tube 24 and filter 
element 26 are removable from the filter cap 22). Alternatively, in the case in which 
the center tube 24 is not removable from the filter cap 22, the detent button may be 
20 configured to exert force on the filter element 26 in order to eject the filter element 26 
from the filter cap 22. 

For purposes of clarity, the case in which both the center tube 24 and 
the filter element 26 are removable from the filter cap 22 will herein be described in 
detail. As such, the center tube 24 of the oil filter 20 is configured to include a feature 
25 on which the detent button 52 may bear during depression of the button 52 by the 
user. In particular, as shown in FIGS. 3 and 5, the center tube 24 has a post 66 
extending therefrom. Preferably, the post 66 is integrally molded with the tube body 
34. However, the post 66 may alternatively be provided as a separate component 
which is secured to the tube body 34. 
30 As shown in FIG. 5, the post 66 has a spheroid-shaped member 68 

defined therein. The detent button 52 is configured* to contact the spheroid- shaped 
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member 68 wlien the detent button 52 is depressed by a user. Specifically, as shown 
in FIG. 5, the end portion 54 of the detent button 52 has an arcuate surface 70 defined 
therein. The arcuate surface 70 substantially conforms to the outer surface of the 
spheroid-member 68. As such, the force generated by the user depressing the detent 
5 button 52 may be effectively transferred to the spheroid-member 68 and hence the 
center tube 24. 

It should be appreciated that the post 66 may be alternatively 
configured with features other than the spheroid-shaped member 68. For example, the 
post 66 may have a relatively thin, flat, circular-shaped member (e.g. a "puck") 
10 defined therein. Alternatively, numerous other geometric shapes may also be utilized 
in the construction of the post 66. 

As shown in FIG. 5, the post 66 is selectively captured or otherwise 
retained by a filter retainer 72 associated with the filter cap 22. The filter retainer 72 
is operable to releasably secure the oil filter 20 to the filter cap 22. As such, the filter 
15 retainer 72 may be embodied as any type of mechanism which is operable to 
releasably secure the oil filter 20 to the filter cap 22. For example, the filter retainer 
72 may be embodied as a number of flanges or fingers, a cavity for receiving a snap- 
fit member, a number of adhesive or interlocking material strips, or any other type of 
~ retaining mechanism. In one exemplary embodiment, the filter retainer 72 is 
20 embodied as a number of cantilevered spring arms 76 which are secured at one end to 
the inner surface of the side wall 50 so as to extend inwardly into the filter chamber 
28 from the side wall 50. 

The filter retainer 72 is positionable in either a retention position or a 
release position. When the filter retainer 72 is positioned in its retention position, the 
25 spheroid-shaped member 68 of the post 66 is retained or otherwise secured in the 
filter chamber 28 by the retainer 72. Alternatively, when the filter retainer 72 is 
positioned in its release position, the spheroid-shaped member 68 (and hence the 
center tube 24) is freely movable relative to the filter cap 22, and, as such, may be 
ejected or otherwise removed from the filter chamber 28. 
30 . In the specific exemplary embodiment in which the retainer 72 is 

embodied as a plurality of spring arms 76, the spring arms 76 may be deflected or 
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ptherwise moved between their respective release positions and retention positions. 
The spring arms 76 are depicted in their respective retention positions in FIG. 5. If 
the movable end portions 78 of the spring arms 76 are deflected or otherwise moved 
away from one another (i.e., in a radially outward direction indicated by arrows 80 of 
5 FIG. 5) so as to be positioned in their respective release positions, the spheroid- 
shaped member 66 is freely movable through a gap 82 defined by the area between 
the spring arms 76 (see FIG. 4). 

In order to create such movement of the spring arms 76, each of the 
spring aims 76 has a pair of cam surfaces 84, 86 defined therein. Advancement of the 
10 spheroid-member 68 of the post 66 into contact with the cam surfaces 84, 86 causes 
movement of the spring arms 76 between their respective release positions and 
retention positions. In particular, during insertion of the oil filter 20 into the filter 
chamber 28 (i.e., movement of the filter 20 in the general direction of arrow 60 of 
FIG. 5), the spheroid-shaped member 68 is advanced into contact with the cam 
15 surfaces 84 of the spring arms 76 thereby urging the spring arms 76 outwardly in a 
direction away from one another (i.e., in the general direction of arrows 80 of FIG. 5). 
Once the spheroid-shaped member is advanced beyond the end of the cam surface 84, 
the spring arms 76 "spring back 5 ' or are otherwise moved inwardly in a direction 
toward one another (i.e., in the general direction of arrows 82 of FIG. 5) thereby 
20 capturing the spheroid-shaped member 66 therebetween. 

Conversely, during removal (e.g., ejection) of the oil filter 20 from the 
filter chamber 28 (i.e., movement of the filter 20 in the general direction of arrow 62 
of FIG. 5), the spheroid-shaped member 68 is advanced into contact with the cam 
surfaces 86 of the spring aims 76 thereby urging the spring aims outwardly in a 
25 direction away from one another (i.e., in the general direction of arrows 80 of FIG. 5). 
Once the spheroid-shaped member 68 is advanced beyond the end of the cam surface 
86, the spring arms 76 "spring back" or are otherwise moved inwardly in a direction 
toward one another (i.e., in the general direction of arrows 82 of FIG: 5). Moreover, 
once the spheroid-shaped member 68 is advanced beyond the end of the cam surface 
30 86, the center tube 24 (and hence the filter element 26 secured thereto) is freely 
movable relative to the filter cap 22, and, as a result, may be ejected therefrom. 
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In operation, the oil filter assembly 10 provides for quick and easy 
replacement of the oil filter 20. To do so,, the filter cap 22 is first unscrewed from the 
housing 22. Once removed from the housing 22, the filter cap 22, with the oil filter 
20 secured thereto, is then held over an approved disposal container and the detent 
5 button 52 depressed in order to eject the oil filter 20. Specifically, as described in 
detail above, when a user depresses the detent button 52, the center tube 24 (and 
hence the filter element 26 secured thereto) is freely movable relative to the filter cap 
22. As such, if the filter cap 22 is held in an- orientation in which the detent button 52 
is positioned upwardly, the center tube 24 and the filter element 26 will fall freely 
10 from the filter cap 22 when the user depresses the detent button. 

Once the oil filter 20 to be replaced has been removed, a iiew oil filter 
20 may be installed. Specifically, once removed from the filter cap 22, the user may 
slide the. filter element 26 off of the center tube 24 in order to discard the filter 
element 26 while allowing the center tube 24 to be reused. Alternatively, both the 
15 center tube 24 and the filter element 26 may be discarded, particularly in the case of 
when the center tube 24 and the filter element 26 are provided as a consolidated 
component. In any case, the replacement center tube 24 and filter element 26 are then - 
secured to the filter cap 22. Thereafter, the filter cap 22 is screwed back onto the 
housing 22 thereby completing the filter replacement procedure. 
20 While the disclosure is susceptible to various modifications and 

alternative forms, specific exemplary embodiments thereof have been shown by way 
of example in the drawings and has herein be described in detail. It should .be 
understood, however, that .there is no intent to limit the disclosure to the particular 
forms disclosed, but on the contrary, the intention is to cover all modifications, 
25 equivalents, and alternatives falling within the spirit and scope of the disclosure. 

There are a plurality of advantages of the present disclosure arising 
from the various features of the apparatus and methods described herein. It will be 
noted that alternative embodiments of the apparatus and methods ■ of the present 
disclosure may not include all of the features described yet still benefit from at least 
30 some of the advantages of such features. Those of ordinary skill in the art may 
readily devise their own implementations of an apparatus and method that incorporate 
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one or more of the features of the present disclosure and fall within the spirit and 
scope of the present disclosure. i 



